Wedescribe here an extremely rare case of primary amyloidosis which presented moderate pleural effusion and high fever. A 71-year-old man was admitted to our hospital because of exertional dyspnea, fatigue and fever. A chest X-ray showed right-sided moderate pleural effusion. A thoracocentesis revealed an exudative pleural effusion. Cytology and cultures of the effusion were negative. External drainage failed to control the effusion.
Introduction
Primary systemic amyloidosis may involve the lung with amyloid deposition in alveolar septum and pleura. Reports of cases of pulmonary amyloidosis related to primary amyloidosis are infrequent (1) . We describe a 71-year-old man with pulmonary amyloidosis, who presented with fever and exertional dyspnea because of right exudative pleural effusion. There had been no effective treatment for primary amyloidosis (2) . Twomajor trials revealed the efficacy of intermittent oral melphalan and prednisone for the treatment of primary amyloidosis (3, 4) . This patient was successfully treated with melphalan and prednisolone.
Case Report
A 71-year-old manwas admitted to our hospital because of exertional dyspnea, fatigue, cough, sputum, and fever for two weeks' duration. One week before the admission, he went to a local hospital because of fever and cough. His temperature was 39.0°C, the white-cell count was 15,400/mm3, and a chest X-ray showed a right-sided moderate pleural effusion. Antibiotic treatment failed to relieve the fever. He had never smoked and did not drink alcohol. He had been aware of enlarged bilateral lacrimal and submandibular glands for two years. There was no family history of amyloidosis or peripheral neuropathy. On admission, he was 153 cm tall and weighed 49 kg. His temperature was 37.7°C, the pulse rate was 100/min and regular, and the respiration rate was 25/min. A specimen of arterial blood drawn while he was breathing ambient air revealed that the partial pressure of oxygen was 55 mmHg, the partial pressure of carbon dioxide 40 mmHg, and the pH 7.5.
On examination, he had mild respiratory distress that was increased by exertion. Coarse crackles were heard over the lower third of the right lung with a mild wheeze. Neither rash nor lymphoadenopathy were found except for an enlargement of bilateral lacrimal and submandibular glands. There were neither peripheral edema nor cyanosis.
The results of laboratory tests are presented in Tables 1, 2, and 3. Erythrocyte sedimentation value and white-cell count were elevated. A serum ferritin level was normal and serum iron and iron-binding capacity were decreased, sug-Primary Amyloidosis with Pulmonary Involvement Bronchoscopy was performed on 25th hospital day because of the patient's lack of response to some antibiotics. Bronchoscopy revealed a relatively soft plaque, which bled easily, and luminal narrowing of the trachea and bilateral main bronchi (Fig. 2) . Biopsies of the tracheal wall revealed amyloid deposition, which was stained with Congored, appearing red under normal microscopy but apple green under polarized microscopy. The biopsy did not stain with potassium permanganate treatment. Culture of a bronchoalveolarlavage specimen from the right bronchi lobaris medius yielded no bacteria, fungi or pathogens; cytologic examination revealed no malignant cells. A submandibular biopsy showed amyloid infiltration. Biopsies of stomach and rectum revealed no amyloid deposition. An aspirated specimen of the bone marrow was hypocellular and did not contain External drainage was performed from the 35th hospital day to 45th hospital day, which failed to control the effusion. Noother causes for the fever and recurrent exudative pleural effusion were found. His temperature rose to between 37.0°C and 39.0°C each day of the first four weeks of the hospitalization. The patient received melphalan (6 mg) and prednisolone (35 mg) for 4 days. When he took the medicine, the temperature was maintained under 37°C. But the temperature began to rise above 38°C when he discontinued taking the medicine. Seven days after he stopped taking the medicine, the temperature began to decrease gradually. He was treated with chemical pleurodesis using minocycline hydrochloride for recurrent effusion on the 50th hospital day, which improved his dyspnea and cough. There was no recurrence of pleural effusion on the chest X-ray ( Fig.   IB) . He was discharged from our hospital on the 66th hospitalday.
Since then, he has kept taking intermittent melphalan and prednisolone and has been asymptomatic for 18 months. There has been no recurrence of pleural effusion, and the size of the bilateral lacrimal and submandibular glands has been getting smaller. The gallium-67 citrate imaging revealed no abnormal uptake in the submandibular glands, the right middle lobe of the lung and oral cavity.
Discussion
Primary amyloidosis is an uncommondisease characterized by deposits of fibrillar aggregates of monoclonal immunoglobulin light chains in various organs (3) . The diagnosis of amyloidosis is based on a clinical suspicion and established by a tissue biopsy. Biopsy of an involved organ typically confirms the diagnosis (5) . Treatment with alkylating agents that are effective against plasma cell neoplasm is warranted. The therapy with melphalan and prednisone resulted in prolonged survival as compared with other therapies (3, 4, 6) .
In the present, laboratory findings showed severe systemic inflammatory reactions and gallium-67 citrate imaging revealed a marked uptake in the painlessly enlarged submandibular glands, the right middle lobe of the lung and oral cavity. Our patient was detected to have amyloidosis by biopsies of the bronchus and submandibular gland. Because he had noticed an enlargement of submandibular glands for two years, he has suffered from the disease for at least two years.
Transdative pleural effusion is rather commonin patients of amyloidosis complicated with heart failure (5, 7) , but effusion is sometimes exudative in patients with pulmonary amyloidosis whose lymphatic drainage in the parietal pleura or in lymph nodes in tracheobronchial system is disturbed (8) . In the present, patient had no clinical evidence of overt heart disease. The chest X-ray did not show bilateral hilar lymphadenopathy. So one of the reasons for the exudative effusion was considered to be the obstruction of the lymphatic drainage in the parietal pleura by amyloid infiltration though we had no pathological evidence of pleural amyloidosis.
There are some cases of pleural amyloidosis with inflammation change, secondary to amyloid deposition (9, 10) .
Immunoelectrophoresisof serum and urine specimens demonstrates the presence of monoclonal immunoglobulins in 90 percent of cases of primary amyloidosis (5) . In patients who do not have monoclonal immunoglobulin, it is thought that it may be consumed at the inflammation site (ll). Wespeculate that the lack of monoclonal light chain in the serum and urine in our case may be a reflection of severe inflammation, secondary to amyloid deposition. Weconclude that the second reason for the exudative pleural effusion might be the increased permeability of the pleural capillaries caused by severe inflammation at pleura. The diffusing capacity is sometimes reduced in patients of pulmonary amyloidosis because of alveolar-capillary block caused by amyloid deposition to alveolar septum (12) . The hypoxemia on admission was thought to be due to the pleural effusion and the reduction of the diffusing capacity.
The patient was treated with chemical pleurodesis using minocycline hydrochloride for the refractory effusion. After this treatment, his pleural effusion did not recur. Judging
Internal Medicine Vol. 42, No. 8 (August 2003) from the findings of the gallium-67 citrate imaging and the reduction of the size of the bilateral lacrimal and submandibular glands, the intermittent melphalan and prednisolone has reduced activity of the inflammation and must have improved the lymphatic drainage in the pleura. We conclude that the pleurodesis and the therapy with melphalan and prednisolone played an important role in preventing the recurrence of the pleural effusion.
